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Abstract __________ ===== ^ 

PROBLEM TO BE SOLVED: To obtain a device whose display quality is 
high by restraining the occurrence of disinclination by covering up an 
auxiliary capacitance electrode formed along the periphery of a picture 
element area with a picture element electrode through an insulating film. 
SOLUTION: A gate line(including a gate electrode 25A) 25 and the 
auxiliary capacitance electrode 26 are pattern-formed of the same metal 
material on the front surface of a back transparent base plate 23. The gate 
insulating film 27 consisting of SiN, for instance, is formed to cover over 
the base plate 23, the gate line 25 and the electrode 26. In this device, the 
part of the nearly U-shaped electrode 26 formed along the periphery of the 
picture element area is covered up with the picture element electrode 29. 
Thus, electric field formed between the electrodes 26 and 29 is not formed 
above the electrode 29, so that the orientation of the liquid crystal 
molecules in the picture element area is not changed by the electric field. 
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Title. of the Invention: LIQUID CRYSTAL DISPLAY DEVICE AND 
METHOD OF DRIVING THE SAME 



What is claimed is: 

1. A liquid crystal display device characterized in 
that an auxiliary capacitance electrode formed along the 
periphery of a pixel area is entirely covered with a pixel 
electrode via an insulating film. 

2. A liquid crystal display device characterized in 
that an auxiliary capacitance electrode and signal lines 
formed along the periphery of a pixel area are entirely 
covered with a pixel electrode via an insulating film. 

3. The liquid crystal display device according to 
Claim 2, wherein the signal lines are a gate line and a 
drain line. 

4. A liquid crystal display device characterized in 
that the pixel electrode is extended such that an electric 
field formed between a pixel electrode and an auxiliary 
capacitance electrode is not turned toward a liquid crysta 
side . 

5. A method of driving a liquid crystal display devic 
characterized in that a waveform applied to an auxiliary 
capacitance electrode is shifted relative to a waveform 
applied to a common electrode in terms of a voltage value 
so as to generate a vertical electric field between the 
auxiliary capacitance electrode and the common electrode. 

[0012] 
(First Embodiment) 
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Fig. 1 is a plan view showing one pixel portion 
on a rear transparent substrate side of a liquid crystal 
display device according to a first embodiment of the 
present invention; Fig. 2 is a cross section of the liquid 
5 crystal display device cut off along line A- A of Fig. 1; 
and Fig. 3 is a cross section of the liquid crystal display 
cut off along line B-B of Fig. 1. 
[0013] 

In the figures, the reference numeral 21 
10 indicates a liquid crystal display device. The liquid 
crystal display device consists of a front transparent 
substrate 22 side and a rear transparent substrate 23 side,, 
which are opposed to each other through a sealing material 
(not shown) , and a liquid crystal 24 sealed in a gap 
15 between both the substrates. Incidentally, a back light 
system that is not shown is disposed behind in the present 
embodiment . 

[0014] 

First, the constitution of the rear transparent 
20 substrate 23 side is explained using Fig. 1 through Fig. 3. 

For example, a front surface of the rear transparent 
substrate 23 made of glass is pattern formed with a gate 
line 25 (including a gate electrode 25A) and an auxiliary 
capacitance electrode 2 6, both of which are made of the 
25 same metal material. A gate insulating film 27 made of SiN, 
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for example, is formed in a manner so as to cover the rear 
transparent substrate 23, the gate line 25 and the 
auxiliary capacitance electrode 26. In the present 

embodiment, pixels are arranged taking what is called a 
5 delta arrangement. For example, the gate lines 25 are 
formed in a manner so as to be parallel to one another in 
the row direction. The auxiliary capacitance electrode 26 
is formed in a manner so as to take a roughly U-shape 
alongside of three sides within one pixel. The auxiliary 

10 capacitance electrodes 26 of adjacent pixel areas are 
continuously and integrally formed. On the gate insulating 
film 27, a semiconductor layer 28 made of amorphous silicon 
is pattern-formed. A pixel area on the gate insulating 
film 27 is formed with a roughly rectangular-shaped pixel 

15 electrode 29 in a manner so as to cover the roughly U- 
shaped auxiliary capacitance electrode 26 entirely. To 
this pixel electrode 29, a source electrode 30 providing an 
electrical connection to a source side is connected. A 
drain line 31 made of the same material as that of the 

20 source electrode 30 is formed in a roughly zigzag shape, 
for example, in the column direction. From the drain line 
31, a drain electrode 31A providing an electrical 
connection to the drain side of the semiconductor layer 28 
is extendedly formed. An overcoat film 32 is formed on 

25 them, however, this overcoat film 32 is provided with an 
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opening so that only the pixel electrode 29 is exposed. 
Furthermore, on a front surface of the rear transparent 
substrate 23 side having the above constitution, a rear 
orientation film 33 is formed. This orientation film 33 is 
5 subjected to rubbing treatment in the direction of a 
dashed-line arrow shown in Fig. 13. 
[0015] 

For example, a black matrix 34 is formed on a 
rear surface of the front transparent substrate 22 made of 

10 ■ glass so as not to be positioned at a region corresponding 
to the pixel electrode region when the front and rear 
substrates 22, 23 are laminated. On rear surfaces of the 
front transparent substrate 22 and the black matrix 34, a 
color filter layer 35 is formed with predetermined color 

15 arrangement in correspondence with each of the pixels. 

Furthermore, a transparent common electrode 36 made of ITO 
is formed over the entire display area on a rear surface of 
the color filter layer 35. Similarly, a front orientation 
film 37 is formed over the entire display area on a rear 

20 surface of the common electrode 36. A rear surface of this 
front orientation film 37 is subjected to rubbing treatment 
in the direction of a solid-line arrow shown in Fig. 13. 
That is, the front transparent substrate 22 side having the 
above constitution and the rear transparent substrate 23 

25 side are disposed so that both of the orientation films are 
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opposed to each other and that the color filter layer 35 
corresponds to the pixel electrode 29, then the substrates 
are laminated with a sealing material (not shown) to seal 
the liquid crystal 24, whereby the liquid crystal display 
5 device 24 is constructed. 
[0016] 

In the present embodiment, the roughly U-shaped 
auxiliary capacitance electrode 26 formed alongside of the 
perimeter of the pixel area is entirely covered with the 

10 pixel electrode 29. Thereby, as shown in Figs. 2 and 3, an 
electric field, which is formed between the auxiliary 
capacitance electrode 26 and the pixel electrode, is not 
formed in the upper part of the pixel electrode 29. Thus,, 
the orientation of liquid crystal molecules within the 

15 pixel area is not changed due to the electric field. 

Although transverse electric fields are generated between 
the gate line 25 and the pixel electrode 29, and between 
the drain line 31 and the pixel electrode 29, these parts 
are located at regions to overlap with the black matrix 34. 

20 Thus, the display is not affected by disclination . 



